5NJ Ayo PHacSYy SReé 1 i
Headof OpertionalOceanographypepartment



<~UT
&«‘ \1’0
s II A
Z, - ~
- - P
H
2 D
UDpANSY

Debris of Stuttgart Hospital Ship in Gulf of
Gdanskc Impact of Motor Vessel Wrecks on
the State of the Marine Environment



Main parametersof the ship:

- length -171.6m

- breadth -19.8m

- gross tonnage- 13387 GRT
- nettonnage - /7796 NRT
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View of the dining room
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View of the s/ s AStuttgarto shi



M s/s Stuttgart
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An aerial photograph presenting a fragment of the Kriegsmarine base in the Gdynia
harbour right after the american air raid. The photograph was taken by an allied
airplane. The fiercely burning AStuttaga
right corner.
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r’'v IMOR
ResearchiVessel

USBL underwater positioning
MBES multibeam echosounder
SBES singlebeam echosounder

Vibrocorer

SSS side scan sonar, MAG magnetometer
Underwater ROV vehicle

GPS positioning systems

Platform of environmental surveys

SBP sediment profiler, boomer

Sureying equipment of r/'v IMOR
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The main purpose of the carried out researc
YR adcaN©wSéa 2F (GKS 3
In 2015 was the assessment of hazard it

poses for the marine ecosystem in the area
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%’fﬂ'ﬁ . The purpose of the carried out wo
was also to answer the following
guestions:

A Was the ruroff of substances contaminating the
seabed in the area of the wreck stopped in a
natural way?

A Is the contaminated area still expanding?

A Have there been any signs of returning life in the
area of contamination after 16 years from the first
survey ?
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Collecting materials for the assessment of the
environmental state in the area of the wreck

Involving
w Collecting samples and performing geological
analysis of the substratum in the area of the

underwaterfuel spill.

» Collecting samples and performing chemical
analysis of water and bottom sediments.

» Assessing the state abobenthosas an
AYVRAOFU2NI 2F GKS YI NAR
condition.



B Bathymetric conditions of the seabed
ﬁ In the area where the s/s Stuttgart
wreck Is settled 2009
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R Bathymetric conditions of the seabed
ﬁ in the area where the s/s Stuttgart
wreck Is settled 2015




RS Bathymetric conditions of the seabed
ﬁ in the area where the s/s Stuttgart
wreck Is settled 2015




<14~ Bathymetric conditions of the seabed
ﬁ in the area where the s/s Stuttgart
‘ wreck is settled

Run-off of heavy fuel in
the direction of deeper
water.
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% Anomalies of the natural field of magnetic
iInduction Iin the vicinity of the wreck

Anomaly isolines of the

magnetic induction field

caused by the magnetic mass

of the s/s Stuttgart ship wreck
and other magnetic masses in the
area.




Geological conditions In the area where t
wreck Is settled; state in 1999

FUEL DEPOSIT

An example of a seismoacoustic profile with a layer of sand suffused
with heavy fuel. (1999)
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Geological conditions in the area where i
wreck Is settled; state in 1999

ST-11 Wreck position

- Heavy fuel [ Muds

Alluvion, silt Mixed sands

Coarse sand Places of cores

Geological situation and the distribution of contamination



the heavy fuel flowing out of the
akKa of Udziqshte 9d1899 &

Contaminated
Area

Estimated volume
of contaminated
ground




14~ Range of occurrence of contamination wit
ﬁ the heavy fuel flowing out of the
aKka af Udzidskte WIPE09 &

Pkt 6
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Contaminated
o Pkit18 Area

Estimated volume
of contaminated
ground
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Situation from 1999
and 2009

Plan of new survey

at 2012 -

nets of points where

™ probes of ground
2w were taken

. -26.14
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~ Contaminated
Area

120 000 sqg.m.
Estimated volume
of contaminated
ground

90 000 c.m.

(c.a.150 000 ton)




<3 Range of occurrence of contamination wit
the heavy fuel flowing out of the
aka of 0dzidskte dP@14 &

State from 2014 Contaminated

Area

Estimated volume
of contaminated
ground

State from 2009
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Range of occurrence of contamination wit
the heavy fuel flowing out of the

aka of 0dzidskte dP@15 &

Extended limit
of bathymetric survey

475000 476000



Range of occurrence of contamination wit
the heavy fuel flowing out of the
aka of 0dzidskte NIRPGL5 &

Nets of sejsmic
profiles made
using SES-2000




“x»~ Range of occurrence of contamination wit
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the heavy fuel flowing out of the
aka of 0dzidskte dP@15 &

An example of a
seismoacoustic
profiles with a layer
of sand suffused with
heavy fuel.

475000 476000




. Geological conditions In the area where t
wreck Is settled

& Anexample of a
seismoacoustic profiles
with a layer of sand
suffused with heavy




< 3. Range of occurrence of contamination wit
M the heavy fuel flowing out of the
aka of 0dzidskte dP@15 &

Effect of examination

Contaminated
Area

Estimated volume
of contaminated
ground

475000 476000




4 Range of occurrence of contamination wit
ﬁ the heavy fuel flowing out of the
aka aof udzidstte 9dP@15 g |
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650 samples taken
by Van Veen grab

position of probe with oll

e position of probe without oll

‘ heavy contaminated area

475000 476000
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the heavy fuel flowing out of the
aka aof Odzidsate NIP@15

One from 650 samples taken
by Van Veen grab

T thin film of oil on deck

il
i

One from 650 samples taken
by Van Veen grab:

- 6-7 ¢ m ofdelochvered by
- 10-12 cm of fine sand and silk



| Range of occurrence of contamination wit
ﬁ the heavy fuel flowing out of the
aka aof udzidskte 9dP@18 ¢ |



M the heavy fuel flowing out of the
aka of 0dzidskte dP@15 &

“x»~ Range of occurrence of contamination wit

IS

Contaminated
Area

From seismic;

From grab probes:

475000 476000
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Range of occurrence of contamination wit

the heavy fuel flowing out of the
aka of 0dzidskte dP@15 &

475000

476000

Contaminated
Area

@Al it e yefydisn

‘ fuel mixed

with sand

@ sand with thin film
of fuel

clean top layer of
sand/silk



